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(54) Abstract Title . 
A screen printing apparatus with a camera for checking and inspection 

(57) The screen printing apparatus can perform a printing operation and a checking and inspecting operation 
of a print state in a work flow. A mask franne 4 and a camera apparatus 7 are arranged along a transfer 
direction of the substrate 31, 32 so as to be in parallel to each other. After printing the substrate by means of 
squeegee apparatus 25, the substrate is moved to a position of the camera apparatus 7 by substrate 
supporting tables 29, 30 arranged below the mask frame 4 and the camera apparatus 7 and then the print state 
is checked and inspected. The camera apparatus can include light emitting body (Fig 3. 8) comprising a light 
emitting diode (LED) and ccd camera (Fig 3, 12). 
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SEECinCAnCN 
TITLE OF THE INVENTICN 
SCREEN PRINTING APPARA3US 
BACKGROUND OF THE INVENTION 
FIEID OF IHE INVENnCN 
The present invention relates to a screen printing apparatus, and 
more particularly to a screen printing apparatus which is structured such 
that a printing operation and a checking and inspecting operation of a 
print state can be performed in a flow work. 

DESQUPTION OF THE fRICR ART 
A substrate such as a printed circuit board is fed to a next inoianting 
step after a printing agent such as a creamed solder or the like is applied 
in a predetermined pattern by a screen printing apparatus, and electronic 
parts are mounted thereon. 

However, if anaccurately right printing is not applied in the printing 
step in accordance with a predetermined pattern, the substrate on which 
the electronic parts are itounted becomes inferior . Accordingly, a checking 
and inspecting operation of the print state is performed at a time when 
the printing is finished. 

Then, the checking and inspecting operation is conventionally 
performed after moving the substrate to another test machine after the 
printing is finished. Accordingly, a loss time is generated and a whole 
work flow is deteriorated. 

SUM^jAPY OF THE INVENTIOa 
The present invention is :r..i:::^ by taking the points menticn-^ :: - -re 



into consideration, and an object of the present invention is to provide 
a screenprinting apparatus which is structured such that aprinting operation 
and a checking and inspecting operation of a print state can be performed 
in a flow work. 

Then, in accordance with a gist of the present invention, there 
is provided a screen printing apparatus conprising: 
a mask frame; 

a camera apparatus for a checking and inspecting operation of a • 
print state in a substrate, the camera apparatus being arranged in parallel 
to the mask frame along a direction of transferring the substrate and capable 
of moving in a transfer direction of the substrate and a direction 
perpendicular to the transfer direction; 

a squeegee apparatus having a fixed support plate arranged above 
the mask frame, a squeegee support plate mounted to the fixed support plate 
and moving along the transfer direction of the substrate at a proper timing, 
and a squeegee mounted to the squeegee support plate and vertically moving 
at a proper timing; and 

• a sijbstrate supporting table arranged below the mask frame and the 
camera apparatus for the check and inspection of the print state in the 
substrate, capable of moving in the transfer direction of the substrate 
and the direction perpendicular to the transfer direction and capable of 
vertically moving and rotating in a horizontal direction. 

Further, the structure is made such that the camera apparatus for 
the check and inspection of the print state in the substrate is constituted 
by an irradiating apparatus structured such that a light emittinc r-:dy 
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conprising a light emitting diode (LED) is arranged so as to direct in 
an opposite side to the sii)strate and covered with a semispherical cap, 
on the top portion of which a photographing hole having a predetermined 
diameter is provided and on an inner surface of vAiich a light reflection 
is suitably restricted, thereby a light of the light emitting body irradiating 
on the substrate after reflecting on the inner surface of the semispherical 
cap, and by a charge coupled device (CCD) camera arranged above the 
irradiating apparatus . Accordingly, since the light of the light emitting 
body can be irradiated softly by an indirect lighting, and a halation is 
not generated, it is possible to accurately photograph the print state 
by the CCD camera . Therefore, it is possible to accurately check and inspect 
the print state. 

miEF DESCRIPTIC^ OF THE DRAWINGS 

Fig. 1 is a perspective view of a whole structure in accordance 
with the present invention; 

Fig. 2 is an exploded perspective view of a main portion; 

Fig. 3 is an enlarged cross sectional view of a print state checking 
and inspecting camera apparatus for a substrate; 

Fig . 4 is a view for explaining an operation of the present invention, 
which shows a state being printed by a squeegee apparatus; and 

Fig . 5 is a view for explaining an operation of the present invention, 
which shows a state that a print state is checked and inspected by the 
print state checking and inspecting camera apparatus for the substrate. 
DESCEgPTICN OF THE EE^FERRED EMBQDIMEMT 

A description will be given below of an embodiment in accordance 
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with the present invention with reference to the accxDirpanying drawings . 

Fig* 1 is a perspective view of a whole structure, Fig, 2 is an 
exploded perspective view, Fig. 3 is an enlarged cross sectional view of 
a print state checking and inspecting camera apparatus for a substrate. 
Fig. 4 is a view for explaining an operation thereof, which shows a state 
being printed by a squeegee apparatus and Fig. 5 is a view for explaining 
an operation thereof, which shows a state that a printing state is checked 
and inspected by the print state checking and inspecting camera apparatus 
for the substrate. 

In the drawings, reference numeral 1 denotes a case of a printing 
apparatus. Reference numeral 2 denotes an inlet port for a substrate such 
as a printed circuit board or the like, which is provided in the case 1. 
Further, reference numeral 3 denotes a control panel. 

Reference numeral 4 denotes amask frame for fixing amask 5 . Further, 
the mask frame 4 is supported by conventionally known means (not shown) . 
In this case, reference numeral 6 denotes a printing pattern formed on 
the mask 5. 

Reference numeral 7 denotes a print state checking and inspecting 
camera apparatus for a substrate. The substrate print state checking and 
inspecting camera apparatus 7 is constituted by an irradiating apparatus 
11 structured such that a light emitting body 8 ccitprising a light emitting 
diode (lED) is arranged so' as to direct in an opposite side to the substrate 
and covered with a semispherical cap 10, on the top portion of which a 
photographing hole 9 having a pr^ i^^.ermineci diameter is provided on 
an inner surface of which a light r-: : ion i:: suitably restricted, c:.-- :-^;:v 



a light of the light emitting body 8 irradiating on the substrate after 
reflecting on the inner surface of the semispherical cap 10, and by a charge 
coupled device (CCD) camera 12 arranged above the irradiating apparatus 
11. Farther, reference numeral 13 denotes a cylindrical cover body. 
Reference numeral 14 denotes a supporting body for the semispherical cap 
10. The sipporting body has a receiving hole 14a for the cap. Reference 
numeral 15 denotes a sipporting plate for the light emitting body 8. The 
supporting plate has a light through hole 15a at a center portion thereof. 
Reference numeral 16 denotes a top plate for the cover body 13. The top 
plate has a light through hole 16a having the same diameter as that of 
the light through hole 15a at a center portion thereof. 

Further, the print state checking and inspecting camera apparatus 
7 for the substrate is arranged along a transfer direction of the substrate 
so as to be in parallel to the mask frame 4 and can move in the transfer 
direction of the substrate and a direction perpendicular to the transfer 
direction. 

Farther, in accordance with the present CTibodiiuent, a moving 
mechanism is constituted by a fixed support plate 17 arranged along the 
transfer direction of the substrate, a rotational screw shaft 19 mounted 
to the fixed support plate 17 and rotated by a motor 18, a moving support 
plate 21 protruded in a direction perpendicular to the fixed support plate 
17 having a slider 20 fitted to the rotational screw shaft 19 in a base 
portion, a rotational screw shaft 23 mounted to the moving support plate 
21 and rotated by a motor 22, a;-d a slider 24 mounted to the s:jr.-.-:rate 
print state checking and inspect 1:^;: caiv^^-h apparatus 7 and fitte- : *■ • the 



rotational screw shaft 23. 

Reference numeral 25 denotes a squeegee apparatus. In this case, 
the squeegee apparatus 25 is structured in the same manner as that of the 
conventionally known squeegee apparatus, and is constituted by a fixed 
support plate 26 arranged above the mask frame 4, a squeegee support plate 
27 mounted to the fixed support plate 26 and moving along the transfer 
direction of the substrate at a proper timing, and a squeegee 28 mounted 
to the squeegee support plate 27 and vertically moving at a proper timing. 

Reference numerals 29 and 30 denote a substrate supporting table 
arranged below the mask frame 4 and the substrate print state checking 
and inspecting camera apparatus 7. The substrate supporting tables 29 and 
30 are structured such that they can move in the transfer direction of 
the substrate and the direction perpendicular to the transfer direction 
and can vertically move and rotate in a horizontal direction. Further, 
in the drawings, reference numeral 31 denotes a substrate in a state before 
being printed, reference numeral 32 denotes a substrateafter being printed, 
and reference numeral 33 denotes a printed pattern. 

• Next, a description will be given of an operation of the present 
embodiment. 

As shown in Fig. 4, when a predetermined pattern is printed on the 
substrate 32 by the mask 5 and the squeegee apparatus 25, the substrate 
32 is moved to a position immediately below the substrate print state checking 
and inspecting camera apparatus 7 as shown in Fig. 5, thereby checking 
and inspecting the print state ty using zr.e camera apparatus. 

The print state is check-': -^::d i::i;:-i:Cted by comparing an ii'. :-^ cf 



t±ie printed pattern 33 on the substrate 32 photographed by the CCD camera 
12 with a pattern previously stored in a coirputer . Accordingly, a printing 
miss, a printing position shift and the like can be checked and inspected. 

Flirther, a description will be given of a movement of the substrate 
at a time of printing, and checking and inspecting the print state. At 
a time of printing, the table 30 moves upward and the si±)strate 32 inoves 
near the mask 5 . When the printing is finished, the table 30 moves downward 
and further moves to a position immediately below the si±^strate print state 
checking and inspecting camera apparatus 7, Then, the table 30 again moves 
upward, and the substrate 32 moves near the substrate print state checking 
and inspecting camera apparatus 7. Then, the print state is checked and 
inspected. After the check and inspection operation is finished, the table 
30 again moves downward and the substrate 32 is taken out. 

Since the present inventionhas the structure andoperationmentioned 
above, it is possible to perform the printing operation and the print state 
checking and inspecting operation in a flow work. Accordingly, there is 
no such a loss time as generated in the case of performing the check and 
inspection by moving the substrate to the independent machine after the 
printing is finished in accordance with the conventional art, and it is 
possible to irrprove a flow of the whole operation. 

Further, when enploying the substrate print state checking and 
inspecting camera apparatus stated in the present invention, the light 
of the light emitting body can be irradiated softly by an indirect lighting, 
andahalation is not generated, so that it ispossible toaccuratelyphoi vgraph 
the printing state by the CCDcameis . Therefore, it is possible to ac-:.-.: r^^te: y 



check and inspect the print state. 

The reader's attention is directed to all papers and 
documents which are filed concurrently with or previous to 
this specification in connection with this application and 
which are open to public inspection with this 
specification, and the contents of all such papers and 
documents are incorporated herein by reference. 

All of the features disclosed in this specification 
(including any accompanying claims, abstract and 
drawings) , and/or all of the steps of any method or 
process so disclosed, may be combined in any combination, 
except combinations where at least some of such features 
and/or steps are mutually exclusive. 

Each feature disclosed in this specification 
(including any accompanying claims, abstract and 
drawings) , may be replaced by alternative features serving 
the same, equivalent or similar purpose, unless expressly 
stated otherwise. Thus, unless expressly stated otherwise, 
each feature disclosed is one example only of a generic 
series of equivalent or similar features. 

The Invention is not restricted to the details of the 
foregoing embodiment (s) . The invention extend to any novel 
one, or any novel combination, of the features disclosed 
in this specification (including any accompanying claims, 
abstract 'and drawings), or to any novel one, or any novel 
combination, of the steps of any method or process so 
disclosed . 



WHAT IS CLAIMED IS; 

1. A screen printing apparatus corcprising: 
a mask frame; 

a camera apparatus for a checking and inspecting operation of a 
print state in a substrate, said camera apparatus being arranged in parallel 
to said mask frame along a direction of transferring the substrate and 
capable of moving in a transfer direction of the substrate and a direction 
perpendicular to the transfer direction; 

a squeegee apparatus having a fixed support plate arranged above 
said mask frame, a squeegee support plate momted to the fixed sipport 
plate and moving along the transfer direction of the substrate at a proper 
timing, and a squeegee mounted to said squeegee support plate and vertically 
moving at a proper timing; and 

a substrate supporting table arranged below said mask frame and 
said camera apparatus for the check and inspection of the print state in 
the substrate, capable of moving in the transfer direction of the substrate 
and the direction perpendicular to the transfer direction and capable of 
vertically moving and rotating in a horizontal direction. 
2 • A screen printing apparatus as claimed in claim 1 , wherein the camera 
apparatus for the check and inspection of the print state in the substrate 
is constituted by an irradiating apparatus structured such that a light 
emitting body coitprising a light emitting diode (LED) is arranged so as 
todirect in an opposite side to the s^ibstrate andcoveredwitha semispherical 
cap, on the top portion of 'which r. r jtographing hole having a predeterrained 
di.ameter is provided and on an s\:jl Caze of which a light refi-rcticn 



is suitably restricted, thereby a light of the light 
emitting body irradiating on the substrate after 
reflecting on the inner surface of the semisphercial cap, 
and by a charge coupled device (CCD) camera arranged above 
said irradiating apparatus, 

3, A screen printing apparatus comprising a mask frame, a 
camera apparatus, for a checking and inspection operation, 
a squeegee apparatus and a substrate supporting table. 

4. A screen printing apparatus constructed and arranged 
substantially as herein described, with reference to the 
accompanying drawings . 
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